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Janet T. Powell *
Vascular Surgery Research Group, Imperial College, London, UKThe earliest research on biological mechanisms associated
with abdominal aortic aneurysm (AAA) focused on the
destruction of the medial connective tissue (mainly collagen
and elastin) and the role of proteases in causing this dam-
age. Numerous other mechanisms including smooth muscle
cell apoptosis, inﬂammation, angiogenesis, and reactive
oxygen species have been highlighted subsequently. The
research now swings back full circle to again focus on
connective tissue homeostasis in the aorta.
In this issue Chan and colleagues1 show pilot work indi-
cating that the Low-density lipoprotein Receptor-related
Protein 1 (LRP1) is present in greatly reduced amounts in
the media and adventitia of AAAs. This type of work is
becoming increasingly difﬁcult to do, since the availability of
aneurysm sac biopsies at open repair is becoming scarce as
endovascular repair becomes the preferred corrective pro-
cedure. Why focus on a protein with a name unrelated to
connective tissue or proteases? The name LRP1 reﬂects the
structure of the protein not its function, since it functions as
a receptor for several proteases and proteaseeantiprotease
complexes and is found in vascular smooth muscle cells and
macrophages. The LRP1 gene was identiﬁed in genome-
wide association studies (genome scanning of thousands
of patients with AAA compared with thousands of persons
without AAA) as being strongly associated with AAA.2 Such
studies offer a minimally biased approach to identifying
proteins involved in the mechanisms of disease. Initially
LRP1 was a surprise ﬁnding.
How do such ﬁndings get taken forward? Perhaps un-
surprisingly, deletion of the LRP1 gene from vascular
smooth muscle cells in mice resulted in aortic aneurysm,3
but similar ﬁndings have been observed with deletion ofDOI of original articles: http://dx.doi.org/10.1016/j.ejvs.2013.08.006
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http://dx.doi.org/10.1016/j.ejvs.2013.08.007a wide variety of other genes. Very recently, more detailed
studies in mice have shown that LRP1 protects the aorta
(and other arteries) from degenerative changes by regu-
lating both protease activity and the deposition of con-
nective tissue.4 This implies that a relative lack of LRP1
could result in both increased protease activity and
impaired regeneration of damaged connective tissue. Full
circle complete in mice.
Chan et al.1 have taken the ﬁrst step in supporting similar
control of proteolysis and connective tissue homeostasis by
LRP1 in the diseased human aorta. This offers renewed
hope for identiﬁcation a biological pathway speciﬁc to the
development of aneurysms. Targeting such a pathway may
permit the development of aneurysm-speciﬁc therapies in
the future.REFERENCES
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